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B101/B147 


AUTHORS: _Layner, D. I., Malysheva, L. A. 


TITLE: The problem of corrosive destruction of copper - silicon 
alloys to powder 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 21, 1961, 255, abstract 
211118 ( Tr. Gos. ne-i. i proyektn. in-ta po obrabotke 
tevetn. mets, no. 18, 1960, 303 - 312) 


TEXT: The corrosive destruction of Cu - Si alloys and the effect of 
temperature, atmosphere, and of the chemical composition cf the alloy, 
upon its destruction were studied. It has been found that the alloy, if 
left for a long time in air at room temperature, or if annealed at 150 


and 600°C in air or water vapor, crumbles and increases in weight. In 

some cases, the weight is increased by 40 - 5 as a result of oxidation 
by atmospheric oxygen. Intercrystalline cracks, which spread over to the 
grains of the initial Si, are formed on the polished sections by repeated 
annealing. ‘In the case of long annealing, the crumbling process proceeds 
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both along the boundaries and in the grains of Si and the intermetallic 
compound Cu, Sie Oxidation is the quicker, the higher the annealing 
temperature, and at 600°C it is more intense in an H,0 vapor atmosphere 


than in air. Alloys containing 40 - 50% Cu crumble much faster than 
alloys with lower or higher Cu content. It is believed that the Si 
contained in the alloy decomposes HA0, whereby oxygen oxidizes Cu and Si 


to CuO and 5i0,5 respectively. [Abstracter's note: Complete 


translation.] 
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AUTHORS : Layner, D, J. and Krupnikova~Perlina. Ye, I, 


TITLE: On the oxidation mechanism of cCpper at high tempera.. 
tures 


SOURCE; Moscow, Gosudarstvennyy nauchne-1ssledovatel’skiy 1 pro- 
yektnyy institut obrabotki tsvetnykh metallov. Sborn:k 
nauchnykh trudov. no. 20, 1961. Metallovedeniye i chra- 
botka tsvetnykh metallov i Splayov, 20-27 


TEXT: This work was performed to verify the opinions of M. T, 
Mishchenko and R. R. Gorain of the L'vov Polytechnic Institute, 
99.996% pure Cu samples 0.75 x 24 x 100 mm were Subjected to oxi. 
dation at 4000°C over 5, 10, 415, 20 and 30 hours, by air at at. 
moSpheric pressure. Examination of the samples after varicus times 
of oxidation leads to the following picture of the mechanism: The 
exidation takes place by diffusion of Cu across the product C20 


layer, It can be assumed that the formaticn of elongated Cu50 : 
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crystals is the outcome of this diffusion. Grain growth cracke 
and imperfections develop across the grain bcundaries and perm: 
the access of oxygen to the remaining metal. Smail polyhedral Cu,0 


crystals are formed. At a given mcment, this second mechanism may 
become prevalent. There are 6 figures and 17 references: 1% Sc 
viet-bloc and 4 non-Soviet-bloc, The reference to the English - 
language publication reads as follows: Mosre and Selicson, J, cf 
Chem. Phys.;, v. 19, mo, 12 (1967), 
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TITLE : Some structural features of scale formation on titanium 


SOURCE: Moscow. Gosudarstvennyy nauchno-issiedovatel’skiy » pro- 
yektnyy institut obrabotki tsvetnykh metalicvs Sbornik 
nauchnykh trudov. nos 20, 1961. Metallovedeniy® 2 cbr4~ 


potka tsvetnakh metallov i splavov. 28-47% 


TEXTs The structural characteristics of the scale are the pa3i8s 

on which one’s notions on the diffusion mechanism in the oxidation 
process are formed. Parting from this noint of view. investigations 
were carried uthors on the oxidation of titanium 
(Ref. 12 Sb. stituta "Giprotsvetmetcbrabetka", 
no. 20, Metallurgiadat, , collection, pP- 42-64), The pre- 
sent article is connect i 3 of determining the 
scale-formation features. The methods of calculating the inte™ 

nar distances of titanium dioxide was pased on Ormont’s work ( 

6s Struktury neorganicheskikh veshchestv (Structures of {[norgani’ 
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Substances). Gostekhteoretizdat, 1950) and of the intensivities ‘r 
Vv. Ke Vainsnteyn's book (Ref. 7: Strukturnaya elektroncgrafiya 
(Structural Electroncgrachy), AS USSR, 1956), The preferential cr-- 
entation of the rutile lattice during yvaricus regime: cf cxidation 
ig discussed in relation te the electronographic images. It if @r- 
if~ 


gued that structure of the titanium dioxide scaie explains the 4 
fusion mechaniam. Some of the conclusions pertaining to this ar~- 
ticle are given in Ref. 1 (Op. cit.) which is the following paper 
in this collection. There are 16 figures, 3 tables and 10 referen~ 
ces: 7 Sovie -bloc and 43 non-Soviet—bloc. 
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AUTHORS: Layner. D. I. and Tsypin, M. I. 
Ee 


TITLE: Investigating the structure of titanium scale during 
its formation 


SOURCE: Moscow, Gosudarstvenny nauchno-1ssledovatel'skiy i pro. 
yektnyy institut. obrabotki tsvetnykh metallcy. Sbornik 
nauchnykh trudov. no. 20, 1961, Metallovedeniye i cbra- 
botka tsvetnykh metallov i splavov. 42~64 


TEXT: The oxidation of titanium is of practical and theoretical 
interest. On the practical Side, it is connected with the problem 

of corrosion resistance and with some technological properties, 

for example. antifrictional, of oxide layers. On the theoretical 

side, many problems still remain unsolved. One of these is the re. 
lative roles of the titanium and oxygen ions in the diffusiona? 
process, the cther is the cubic relationship of the rate of cxida- 
tion between 300 and 600°C. The oxidized films were separated fron 
the metal by the use of the etching mixtures 35 ml HC?, 0.3 - .,0 y 
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g NaF, 65 ml H,0. After separation, the floating oxide films were 


removed with a glass spatula, washed twice in distilled water, 
dried and placed in the electronograph. Good electronograms were 
obtained which showed that cnly one phase, that of Ti0, ; was pre- 


sent."Thickness of the film was determined from the electronograms 
and plotted vs. time of oxidation for various oxidation tempera~ 
tures in the 350 - 750°C range. Films obtained at higher tempera~ 
tures were examined by X-rays and microscopically, owing to their 
¢hicknese which made them unsuitable for electronographic invest:- 
gation. In addition, samples of sheet titanium were oxidized in 

ce eam at 450, 650 and 850°C. The oxidation of Ts in the 300°= 600° 3 
range followed the cubic relationship and generally confirmed the 
mechanism proposed by Cofstad et al. (Ref. 13: Acta Chem. Scand. ‘?; 
249, 1958), based on the diffusion of oxygen inte the metal from 
the oxide. Above 600°C a prevailing orientation begins tc appea. oA 
the external surface of the oxide, pointing tc this surface as the 
locus of the cxide layer formation. Simultaneously the parabolic 
oxidation becomes prevalent and the diffusion cf Ti ions through r 
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Investigations in the field of improving service characteristics 
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! AUTHORS: _Layner, D. I. and Tsypin, M. I. (Moscow) 
: Swe, ote Eeennmeenn ed 
: TITLE: On the Oxidation of Titanium in the Temperature Range 


300 to BO0"C™ {D799 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
; nauk, Metallurgiya i toplivo, 1961, No.1, pp.146-147 


i TEXT: Usually the "weight increment-time!! Eélational GE : 
. oxided metallic specimens as = function of temperature ore straight 
_ lines, parabolas or logarithmic curves. Existing oxidation theories 
: by Wagner, Dankov, Mott and others propose oxidation mechanisms that 
i lead to these relations. However, P. Cofstad, K. Hauffe and 

. H. Kj8llesdal (Ref.1) have established that in oxidation of titanium 
, in the temperature range 300 to 600°C the dependence of the weight 

, increase on time is represented by a cubic parabola, a feature 

: which has not been observed in the oxidation of other metals. 

‘ Titanium can absorb up to 30 at.% of oxygen which dissolves in the 

' metal and Cofstad et al. proposed a mechanism of oxidation which 

: explains the experimentally determined time dependence of the 

: weight increase by diffusion of oxygen in metallic titanium through 
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, an oxide film of constant thickness. Detection of the existence 

of such films would be a decisive factor in judging whether this 

' Mechanism does really take place. . For this purpose the authors 

/ used a very simple and sufficiently accurate method of determining 
the thickness of oxide films from their interference colours. 
Spectrum analysis of arc smelted titanium sheet specimens showed 
the presence of about 0.04% Si and other metallic admixtures in 
quantities below 0.01% each ase total of 12 elements were determined) . 
After vacuum’ annealing (107* mm Hg) for 30 mins at 800°C the 
specimens were cleaned with alcohol and oxided in air. The corre- 
spondence of the well known coloration of oxide films on the 
titanium for the temperature range 350 to 700°C withinterference 
phenomena is confirmed by the table, which indicates the 
sequence of alternating the colours of the Newton ring and the 
colours of the wedge-shaped layer of oxides at the surface of the ; 
titanium strip, one end of which was in air, wnilst the second end 

./ was in a furnace at 800°C. The film thickness 6 is determined by 
: means of the expression 


) 
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‘-i whera k = 1,2,3... A is the wave- 
: length of the particu tary to the 
' colour of the film, ilm, In this 
: equation the error in 
| 1.5 to 2% (10 to 15 m 


rs, Refs.3 and 4), 
ration dispersion, The 
if the maximum scatter is 2.6 to 3, 
or in the thickness of the film can be 
; @valuated at 10%, a systematic error is introduced 
' due to the absence o ta on the conditions of 


qualitatively confirmed by the cha 
recent electron diffraction invest 
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: a - for the temperature range 350 to 600°C; 
.b = for the range 550 to 700°C; 6 
’ if titanium is oxided in the temperature range 350 to 550°C the 
: consequently, the results confirm t 
_ for oxidation of titanium in the in 
- (about 300 to 600°C) proposed by Cofstad et al 
, 1 figure, 1 table and 4 references: 
English) and l non-Soviet, 


e There are 


(Note: this isa complete translation) so § 
oh . : i-7 
! SUBMITTED: January 28, 1960 : 
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Colour of oxides. 
on titanium in 


Brown 

Red to 

I Violet Violet 
Dark Blue Dark Blue 


mj Pale Blue 
Green Greenish 
ee Yellow Yellow 
hh Red * ‘Purple 


It Violet 
Dark Blue Dark Blue 


a | Green Green 
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AUTHORS: __ Layner, D,I. and Golubtsova, L.M. 


TITLE: Means of Improving the Thermo-electric Properties 
of the Semiconductor Alloy Zinc-antimony 


PERIODICAL: MTsvetnyye metally, 1961, No. 2, pp. 69 - 74 


TEXT : In the first approximation the efficiency of a material 
for producing thermo-electricity can be estimated on the basis 
of the product @ where a is the thermo-electric 
coefficient, wpV/ C; oo is the specific electrical 


conductivity ohm tem7?, Classical materialsfor producing \ 
thermo-electricity are; intermetallic ZnSb compounds and 

electron lead sulphide. ZnSb compounds form by a peritectic 
reaction at 545 °C; thereby the concentration of the 

components is 35 wt.% Zn and 65 wt.% Sb. Microscopic analysis 
indicates that for a Zn content below 35 wt.% the alloy contains 

Sb abd SbZn which may be present as a eutectic and as larger 
erystals. Alloys containing Zn in quantities of 35-45 wt.% 

always contain a mixture of crystals of the two intermetallic 
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Compounds SbZn(a) and Sb,Zn,(p). The compound SbZn is a 


hole-type semiconductor (this compound was investigated by 
Ye.D, Devyatkova, Yu.I. Maslakovets and I.¥. Mochan of the 


investigators used Specimens of different Sizes. On small 
Specimens I,y, Mochan (Ref, 1) determined the values 


o=4 x 1073 and on larger specimens Ye.D, Devyatkova and 
Yu.I. Maslakovets (Ref. 2) obtained the value equalling 


80 chm *e_7?, The width of the barrier zone equals r 
0.7 - 0.8 ev (Ref, 1); the thermo-e.m.f. of the compound 

equals 180 ~ 220 uV/deg and even the smallest shift in the 

ratio of the components reduces it considerably. The authors 


of various elements, A total of 150 ZnSb compounds were 
tested which contained admixtures of various elements, both 
separate and combined: Cu; Ag; Bi; Si; Ge; Sn; Pb; 

In; Te; al; cad and Fe. The melting was ina high-frequency 
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inducti.on furnace inside graphite crucibles. The basic 
components were introduced into the charge designed to produce 
500 g of the alloy with an excess of zinc of 0.4% compared with 
the stoichiometric composition. Melting was carried out at 
750-800 °c with careful mixing during the process. Teeming was 
into metalli: moulds at a temperature of the order of 700 C. 
The sequence of feeding the charge was as follows: 

a) Zn, admixtures, Sb for alloys with additions of low- 
melting point metals; b) charging Zn and Sb simultaneously 
and introducing the admixtures into the molten metal; this 

was done in the case of high melting-point admixtures. Frgm 
the alloys8 x 10 x 15 mm specimens were pressed (4 tons/cm ) 

at 400 ~“c. The electric conductivity o was measured by .. 
compensation method, using probes for tapping-off the voltage. — 
The thermo-e.m.f. a was also measured by a compensation 
method relative to lead with a temperature difference of 

18-20 °c, It was found that a great increase in the electric 
conductivity can be achieved by using additioms of Cu, Ag and 
Ge. The obtained results for Cu are graphed in Fig. 1 
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(a, pV/deg and o, ohm *em7? as functions of the Cu content, 
%) for additions of Cu; in Fig. 2 - for additions of Ge 

(same notation); in Fig. 3 - for alditions of Sn; in Fig. 4& ~ 
for additions of Bi and in Fig. 5 = for additions of In. In 
contrast to results of Devyatkova and Maslakovets (Ref. 2), 
according to which the "hole" concentration reaches a maximum, 
for a content of 0.5% Sn the authors of this paper found a 
continuous increase in the electric conductivity with increasing 
Bi and Sn contents up to concentrations of 2%. Microstructural 
and X-ray-structural analyses did not reveal the presence of 
any new phase differing from SbZn and SbZn,. All the 


investigated alloys showeda qualitatively similar picture in 
the angular range 10~40°, However, certain changes in the 
intensity of the lines corresponding to SbZn were observed. 
Obviously, the change in properties is due to complicated 
structural processes in the crystal lattice, which require 
application of finer methods of analysis. Nomograms of the 
change in the properties of materials alloyed with elements of vaious 
groups of the periodic system indicate that the best results 
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can be achieved if Ag, Cu or Ge are used. A considerable 
increase in the thermo-e.m.f. is achieved by additions of Sn 

- and Si and a less intensive increase is achieved by the 
addition of Pb and Bi. An increase in the thermo-e.m.f. in the 
case of an alloy with Cd only or with Si only is accompanied by 
a sharp drop in the electric conductivity and is nét:of . 
practical interest. for practical purposes, the best properties 
are achieved with additions of Sn, Pb, Bi in which the high 
thermo-e.m.f,. are combined with a sufficiently high electric 
conductivity, Still better results can be obtained by alloying 
with several elements since, separately,none of these is able 
to ensure satisfactory properties. Good results were achieved 
with an alloy containing (% of the weight of the SbZn compound) 
35 Zn, 65 Sb, 2 Bi and 1.5 Sn. By means of this alloy the 
following results were achieved: a = 260-300 uV/Jdeg for 


o% not less than 200 ohm7~ em7+ and «a¢ = 18-20. This alloy 
can be used successfully in the anode blocks of thermal 
batteries; 0.5% Ag is introduced into the heating blocks for 
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increasing the electric conductivity and in fhis case 
e = 200 pV/deg, ao = 700 ohm cn and ao .» 30. 
There are 8 figures and 7 references: 5 Soviet and 

2 non-Soviet. 
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Effect of various additions on the modification and recrystallization 
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"él. (MIRA 15:2) 
(Zinc—Metallurgy) (Crystallization) 
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Electron microscopy for the determiration of mete] texture, Trudy 
Giprotsvetmetobrabotka no.20:142-147 '61. (MIRA 15:2) 


(Metallography) (Electron microscopy) 
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AUTHORS : Layner, D, I., Malysheva, L. A. and Scotrikeva, L, I, 
TITLE: Activation of Cu-Si cata 


iysts with antimony 


SOURCE: Moscow, Gosudarstvennyy nauchno-issledovatel 'skiy 
proyektnyy institut obrabotki tsvetnykh metallov., Spor. 
nik nauchnykh trudiv. no. 20, 1961. Metallov 


enedeniye 
i cbhrabotka tsvetnykh metallov i Splavov, {7-19 


TEXT: A brief description of ca 


first given, quoting Soviet and Western works, The present : 

Stigation was undertaken to elucidate the action of activators as 
there is a lack of information in this field. In 
periments the authors fcund Cu-. 
not less than 1 ~ 24 Zn, 


talyst poisons ana promoters is 


AT 


° 8 of 
of methyl chlorosilanes with and with-~ 


The alloys were prepared from ¥ 


cut the Sb promoter, 


pa (ket) sain. 
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con, electrolytic 9 (MO) copper and Lyy (Sut) antimony, by fusion 
in graphite boats at 1550--1600°C, without fluxes, and contained 
3070 or 20% du ang 0.005, 0.01, 0.02 or 0.05% Sb, Antimony wae 
found to act ag an activator when present in quantities “0.005%, 
increasing the yield ~71.5 times. poison in the 
range 0,07 ~ 0.05%, These results were confirmed by work with Cu-Se, 
ingots produced by (71) 


the experimental ‘Giprotsvetmetoprabatka' 
works and (2) an industria? non. 


iii: 


ferrous metals plant, S. A. Gclut- 
Taps. 05 ys Trofimova and y. P. Lobusevich aided the authors in the 
chemical part of the work There 


are 1 figure, | table and 4 re. 

ferences: 2 Soviet-bloc and 2 non-Soviet-bloc, The references to 

the English-language publicationg read as follows: si Griffiths. 

The Mechanism cf Contact Catalysis, Pop. 74.76. 19363 C. Auditer: 
and A, Reinan, Ind, Eng. Chem., 20, +795 1928, 
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Copper deformation texture produced by roll 
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(Copper—Metallography) 
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AUTHORS ; Layner, D.I., and Slesareva, Ye.N. 
TITLE: The effect of tin on oxydation of titanium 


PERIODICAL: Fizika metallov i metallovedeniye, vol.12, no.3, 1961, 
395-402 


TEXT: Although tin is added to titanium-base alloys to 
Stabilise the a-phase, to ensure good weldability, and to improve 
the workability of titanium-base alloys with a high aluminium 
content, little is known about the effect of this element on 
oxydation of titanium. A.E. Jenkins (Ref.1: J. Inst. Metals, 
1955, Vol.84, No.1, 1) who had studied the 11.4% Sn-Ti alloy, 
found that in the presence of Sn the rate of oxydation of 
titanium at high temperatures (starting from 850 °C) rapidly 
increased. He postulated that the ability of oxygen to diffuse 
through the scale and through the metal under the scale is the 
governing factor in the process studied, On the other hand, the 
results obtained by some Soviet workers indicated that diffusion 
of titanium plays a predominant part in the formation of titanium 
scale, The object of the }r-esent investigation was to check the 
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results obtained by Jenkins. The experimental work was carried 
out on binary alloys containing 0.02, 1.65 or 9.0 wt.% Sn, melted 
in a vacuum-arc furnace, forged, rolled, and annealed in air, 

The oxydation tests were conducted on polished specimens 

40 x 10 x 15 mm, the increase in weight being used as the measure 
of the degree of oxydation, The results are reproduced in Fig.1, 
where the increase in weight (mg/cm?) is plotted against time 

(t, hours) at temperatures indicated by each curve. The experi- 
mental points denoted by circles, dots, crosses and triangles 
relate, respectively, to pure titanium and to titanium alloys 
containing 0.02, 1.65 and 9.0% Sn. It will be seen that the rate 
of oxydation of titanium, practically unaffected by 0.02 and 
1.65% Sn additions, increased more than fivefold (at 1000 °C) in 
the presence of 9% Sn. This difference was also reflected in the 
results of X-ray diffraction analysis of the scale, Scale formed 
on the former two alloys consisted almost exclusively of TiOo, 
whereas that formed at 1000 °C on the 9% Sn alloy consisted of the 
following four layers: textured Ti00; TiO. with no texture; 
TiO; Sn at the Ti0/alloy interface, Another effect of the 
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. presence of a large proportion of tin in the alloy was revealed by 
ee microhardness measurements, It was found that microhardness of 
; the alloy layer saturated with oxygen (that is the layer adjacent 
to the scale) varied depending on the Sn content, being 945, 675, 
: and 300 kg/mm2 in the 0,02, 1.65 and 9% Sn-Ti alloys, respectively, : 
The conclusions reached by the present authors can be summarised 
= as follows, In the presence of small quantites of tin the 
; mechanism of oxydation of the Ti-Sn alloys is the same as that for 
pure titanium: when the tin content is high the process of 
cxydation also begins by the formation of TiOg, but at the same 
time tin which igs surface-active in respect to titanium diffuses 
towards the surface metal layers, As a result, the concentration 
ef Sn in the surface dayer may increase to such an extent that 
: localised melting of the alloy takes place, Since diffusion 
ak through a liquid face proceeds at a rate considerably faster than 
threugh the solid metal, this effect would explain the rapid 
increase of the oxydation rate in the Sn-rich titanium alloys, 
SRS re It is also possible that the outward diffusion of titanium causes 
eae the formation of vacancies in the interior of the specimen, whereby 
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The effect of tin on oxydation of ..., £193/E135 
diffusion of titanium is facilitated, This, combined with the 
increase in the rate of diffusion due to the presence of a liquid 
Phase, leads to the formation of an internal TiO layer at the 
Sn/Ti0g interface, which means that, contrary to the conclusions of 
Jenkins, counter-current diffusion is taking place, This is 
indicated not only by the presence of an Sn layer at the metal/ 
scale interface, but also by the absence of oxygen-saturated metal 
layer under the scale, formed on the Sn-rich alloys. The latter , 
effect indicates that, in the presence of a liquid, Sn-rich phase, 
diffusion of titanium increases to such an extent that practically 
all oxygen diffusing through the scale is taken up by titanium 
diffusing outward from the alloy, Thus, the catastrophic rate of 
oxydation of the 9% Sn-Ti alloy at high (> 700 SC) temperatures 
must be attributed to the outward diffusion of titanium which can 
take place owing to the formation of a layer of a liquid, Sn-rich 
phase, There are 4 figures, 2 tables and 7 references: 3 Soviet- 
bloc and 4 non-Soviet-bloc. The English language references raad: 
Ref,1: as quoted in the text above, 
Ref.6; M. Hansen, Constitution of Binary Alloys. 1958, p. 1212, 
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- ACCESSION NR: . 493003009 as a ee s/e327 /6a/oon foto occa | Z 
ne : AUTHOR:  Nesking 8. 5,5 Layner, D, I.; Kogan, L. M.; Trushina, V. Ye.; Libov, L. Ds: 
arm: Vinttaniin rectifiers [Report of the “Alltnton Conference on Semiconductor | 
Devices _neld in Tashkent from 2 to.7 October TORT econ i 


ms t SOURCE: © Elektronno-dy' Ochny*ye perekhody*. v poluprovodnikakh, ‘Tashkent, -Tzd-vo - Sheiaee 
2 AN UZSSR,. 19625. 228-235. Fe ae oe ee eae fa 


ne TOPIC TAGS: _titeniun rectifier’ Set 


. ABSTRACT: Construction, -Physical phenomena, and results of testing of titantum 3... 
rectifiers. (manufactured in USSR ‘Since 1959) are reported, Electrophysical data of.” 
_ the source material, rutile, is Biven. Current-voltege characteristics ( for 20, : 
, 150, “and 250¢), reverse~current-density, forward-voltage : drop, cutoff voltage, 
_..; differential resistence, capacitance, and barrier-layer width as functions of 
_., Nemperature (20-250C) are Presented, Also. resistance-voltuge curves are given for i) 
vthe above 3 temperatures and within ~5 +2 v. The following data that canbe 
considered as ratings are supplied: operating temperature range -69 +250; 
7 «© Voltage per element 11-25 ¥ amplitudes reverse-current density 4, 6 

| $9 em at. -60, +206, . 150C, and 200-2500 respectively; 
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AUTHORS 3 Layner, D.I., and Slesareva, YewN, 


penis eat 
TITLE: The influence of some alloying additions on the 


oxidation of titanium 


PERIODICAL: Tsvetnyye metally, no.2, 1962, 70~76 


TEXT ; The influence of O-15% Al, 0-9% zr, 0-17.7% w, 
O-8.7% Nb, 0-17. 7% Ta, 0-3.2% Si, 0-8% Mo, 0-6% V, O-6% Mn and 
O-9% Sn was investigated, The change in weight during oxidation 
was determined and phase analysis of the scale and metallic 
layer under the Scale was carried out. Microhardness 
determinations to find the depth of penetration of oxygen were 
also made. Results showed that W, Ta, Nb, Si and Mo lower the 
rate of increase in weight; Zr, Mn and Al have little effect on 
the weight increase; and y and Sn increase the rate of change 
in weight, Fig.l shows the increase in weight (mg/cm2 

alloys containing w, 

time (hours), 


Ta or Nb (0.01-0.15 mm). 
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Oxygen penetrated the alloy containing Si to a depth of 0.08 mm, 
the alloy containing Ta to 0.15 mm, and the alloy containing Nb 
to a depth of 0.30 mm, The alloy containing W had oxygen 
penetration to a depth of 0.65 mm. There is a layer of fine 
grained WOz underneath the layer of coarse grained rutile, 

Fig.5 shows the increase in weight during oxidation against time 
for alloys containing Al and Zr. The scale on the alloy 
containing Al consists only of rutile, There are additional 
lines on the X-ray photographs which do not correspond to either 
Al or A1203. Fig.7 shows the increase in weight of alloys 
containing V, Sn and Mn against time. Phase analysis of the scale 
on the alloy containing tin consisted of Ti0g on the surface, Tio 
under the rutile and metallic tin at the metal-scale interface. 
The phase analysis of the alloy containing V showed only rutile, 
There are 8 figures, 1 table and 12 references: 4 Soviet -bloc 

and 8 non-Soviet-bloc., The four most recent English language 
references read as follows; 


Ref.1l; Steel, v.143, no.17, 1958, 46, 


The influence of some alloying ... 
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Ref.3: H.W. Maynor, R.E. Swift, Corrosion, no.6, 1956, 49. 

Ref.6: H. Margolin, Metal Progress, v.71, no.2, 1957, 86. 

Ref.9: F.W. Fink, R.S. Peoples. Titanium Metallurgical 
Laboratory, Battele Memorial Institute TML, 1956, I,° 29, 
pp.60, 30, ICI, v.2, no.3, 1956, 95. 
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On the first stages of the oxidation of titanium. 5 /806/62/000/003/¥10/018 
formation at 300-600°. The Kofstad mechanism is briefly summarized and present 
electron-microscope evidence is adduced to confirm it. With increasing T and oxi- 
dation time the formation of more and more sharply bounded rutile crystals was 
ich is consistent with textbook examples of the 


observed, the exterior shape of whi 
habitus of rutile crystals and twins. Disagreement with Kofstad's interpretation of 
i asonings: Kofstad as sumed that f 


the experimental facts is based on t 
the determining element in the scale formation is the diffusion of O ions toward the 


scale-metal discontinuity surface. He oxidized the Ti after rolling, under the 
assumption that the rolling texture of the Ti would be reflected in the texture of the 
scale. The appearance of a texture in the scale was then taken to represent a con= 
firmation of the as sumption. If that were so, then the oriented texture would follow 
the texture of the metal best where the scale layer is extremely thin and ~ in thick 
the scale layer adhered most completely to the metal. Neither of 


3 observed by Kofstad; the exact opposite was observed in the 
ure cannot have much influence 


scale — where 
these phenomena wa 


present investigation (photographs). That rolling text 
on the texture of the scale is also reasonably concluded from the fact that the oxida- 


tion occurs in conditions (850°C) in which the Ti specimen is annealed. It is shown 
that the scale texture cannot be due to recrystallization of the TiO2 and that the only 
admissible mechanism for scale formation is its formation on its exterior surface 
and consists of a reaction between the Ti ions diffusing outwardly from the interior 
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om d the ambient Other investigat ns hav ot n able to identify any orienta 
2 tion of the scale ¢ xture at ali, 2m this } attribut a to th prelimina ty g nding 
y and etching of mi-speci urface h resulted in a dis dered mic core ief 
C) comparab in height ith that £ the putile ystals (ip The rolling and 
5 Ox annealing ethod used to prep the spect ns in the present investig tion yielded 
igs 2 micror jief a full order © stude jower and two orders of magnituce jess y 
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AUTHORS: Layner, D.I., Solov'tyev, V.Ya., . 
‘rupnikova-Perlina, Ye.I., Kachur, Ye.V. 
“. TITLE: Study of the deformation texture of rolled niobium 


PERIODICAL: Tsvetnyye metally, no.11, 1962, 80-85 


“TEXT: The main orientations in rolled niobium and the influence 
of tne degree of deformation and the effect of some impurities on fF 7 
the texture of the deformation were studied. - Niobium prepared by i 
both the carbon-thermal and the sodium-thermal methods was used. 

Some ef the niobium was vacuum-sintered at 23C0°C in the form of -_ | 

bars 20 20 x 600 mm, some was remelted‘in a vacuum-arc furnace ee | 
: to 70 nm diameter bars and some was remelted in an electron-beam a 

furnace to 80 nm diameter bars, Some of the bars were forged 

and then cold rolled with intermediate annealing; tre total’ 

deformation was 83%. The deformation texture was then compared 

-for the different starting materials which contained different 
amounts of impurities (Og - 0.152 and 0.083, Ng - 0.04 and 0.1, 
c - 0.04 and 0.07, Si - ©.012 and 0,003 for sodium-and carbon- 
thermal methods respectively). The influence of the melting 
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TERT: On the example of titanium the 
revealing texture in oxide layers are 
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growth texture as the cause (for oxidation in air, steam and 
oxygen); this has not been confirmed by the present authors. 
Examination of scale obtained under various conditions suggests 
that the formation of a new layer of scale depends essentialiy on 
surface and not volume diffusion. Published views on these : 
questions are contradictory. The above results relate to 7 
relatively thick scale layers. Next, oxide layers, only some 

huccres of angstroms thick, are considered. Microdiffraction 

investigation (with an electron microscope) has shown that within ase 

the boundaries of a grain of the original metal the oxide is a 
precisely orientated, but as this orientation varies from grain to . 

grain the macroscopic orientation of the oxide crystals is random: 

thus, failure to detect texture by ordinary X-ray and electron 

diffraction studies of thin films does not indicate: absence of 
connection between oxide orientation and base structure. As scale i 
thickens, orientation differences between adjacent colonies of 
crystals rather than between oxide crystals affect the 

orientation within the boundaries of a. micro-grain of the original 
metal. In the case of growth of needle-like rutile crystals, 
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_ TITLE: Investigation of the effect of cadmium on the activity and selectivity of nickel-zinc 
catalyets during hydrogenation of hydrocarbons 


SOURCE: Neftelkhimiya, v. 4, no. 4, 1964, 547-551 


TOPIC TAGS: cadmium, nickel, zinc, nickel zinc catalyst, hydrogenation, catalyst 
selectivity, hydrocarbon, benzene, styrene, cyclohexene, octene, gas chromatography, 
catalytic hydrogenation 


ABSTRACT: The effect of metallic cadmium on the activity and selectivity of niclcl over 

zine oxide catalysts during the hydrogenation of hydrocarbons, such as hepten -2+b.p. 95.8- 

96.1C, n20 = 1.4033), a mixture of octenes (b.p. 123-125C, n2o = 1,4140), ¢ se’ ohexene 

(b.p. 83 n20 = 1.4450), styrene (b.p. 52-53 C/28mm Hg, n 20 = 1.5462) ani benzene 
D 


(b. p. 80.1C, ar = 1.5017), was investigated under flow conditions. After cooling to -6C, 
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the products were analyzed by gas chromatography. It was found that the relative amounts 
of cadmium necessary for deactivating the catalyst in the hydrogenation of benzene, 
cyclohexene and the cthyl bond of styrene were 0.2, 25 and 500% by weight. The probable 
mechanism of the action of cadmium at different temperatures was studied and discussed. 
It was established that a variation in the amount of Cd permits the selective hydrogenation 
of olefins in the presence of benzene or of styrene mited with cyclohexene. The change in 
the catalytic properties of nickel due to the addilion of Cd is due to the change in the composi- 
tion and crystal structure of the surface layer of the catalyst. Under conditions close to 
those of the preparation of Ni-ZnO-Cd, cadmium interacts with nickel and forms an inter- 
metallic compound. X-ray analysis and comparison of the interplanar spacings obtained © 
previously showed that the reaction products of mixtures containing up to 70% Cd consist 
of nickel crystals and/2-phase crystals (Cd,, Ni,). For products containing only 30% 
nickel, there was only one line of -phase With Ht further increase in the Cd content in 
the mixture, lines of other intermetallic compounds, apparently with a higher cadmium 
content ( phase), appear. On increasing the time of reaction of the catalysts, the loss 
in Cd increases. New active surface sites on the Ni catalyst are set free and the activity 
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increases. Using a catalyst poisoned with 5% Cd the degree of hydrogenation of pentene-3 
was 25% after reduction for 10 hours and 90% after 40 hours. Orig. art. has: 4 figures and 
2 tables. 


ASSOCIATION: Institut organicheskoy khimiiim. N. D. Zelinskogo, AN SSSR (Institute of 
Organic Chemistry, AN SSSR); Gosudarstvenny*ynauchno-issledovatel'skiy institut splavov i 
obrabotki tsvetny*kh metallov (State Scientific Research Institute for Alloys and Non-Ferrous 
Metallurgy) 
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ABSTRACT: Some quadtitative features of the process of the\ oxidation of VT1-1 
titanium at temperatures above 80C°C in an air and water-vapor atmosphere at atmos- 
pheric pressure are presented. The published literature specifies the rate constants /) 
and activation energy for these regimes only for the case of the oxidation of Ti in i 
0, and moreover it has been shown that during the oxidation in air of powdered-metal, a. 

ssecimens. containing 96% Ti the activation energy at temperatures above 800°C differs ' 
from the activation energy of oxidation in 05. ‘As for the process of the oxidation of 
Ti in water vapors at atmospheric pressure, even less is known about it. Accordingly, 

, the authors performed a metallographic study of the oxidation of Ti in air with the 

object of determining the activation euergies of the total absorption of oxygen, 
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‘constant K, of scale growth, as well as of the coefficient D of the 
diffusion of Ti ions in scale, for oxidation of Ti in water vapors 
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dependence of the parabolic rate constants of scale growth which showed that the 
activation energies Qi and Qo are virtually identical (about 67 keal /nole-deg) whereas} 
the activation energy Q, of the rafe constant of oxygen absozption bythe metal base is 
is ~74 kcal/mole-deg. The concemitsnt study of the oxidation of Ti in water vapors 
| showed: that in this case the diffusion of ions of the metal through the scale plays a 
major role and may be described by the relation K,/p = 2, where is the parabolic 
scale-growth rate constant end D is the diffusion coefficient of metal ions. The acti-| . i 
-vation-energies- calculated on th!s j's418 are 46, 40 and. 30 keal/mole-deg, respective- |. 
ly (Fig. -1). Comparison of and offs the case of oxidation in water vapors at 800- | 
| 1000°C shows that cation diffusion \plays a principal role in the formation of scale 
‘| under these: conditions. Orig. art. has: 1 formula, 1 table, 5 figures. 
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*“-| aluminum are formed at the aluminum-nickel interface of aluminum-clad nickel speci-} 
“| mens, and also whether the formation of such compounds prevents the diffusion of | 
| nickel into aluminum, . A number cf specimens with aluminum coating containing from | 
».{0.99 to 4.08% copper. was investigated. The diffusion was studied in the tempera- -- 
| ture range of 400 to-650C. The specimens were exposed to the various temperatures | , 
“+ for a period of 30 minutes. After annealing, the nickel-aluminum interface of the ; 
a specimens wag subjected to microscopic and x-ray analysis. The experimental résults — 
i are presented graphically (see Fig. 1). It was found that annealing of aluminum | 
! clad specimens with aluminum coating containing ~ 2% Cu leads to the formation of ! 
.|@ thin coating of the ternary compound Cu,NiAl¢ at the nickel-aluminum interface of! 
| the specimens. It is suggested that the “formation of such an interfacial coating 
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-! ghould retard or prevent the diffusion of nickel into aluminum and thus prevent the 


a deterioration of the aluminum coating of the specimens. 
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‘. they all dissolved in the alloy and formed very effective donor additives. Only 
‘the alloys with an. addition of CaCl, were found to be stable; the properties of 


the others were greatly lowered tie the first 20--30 days, regardless of storage 
conditions, Cadmium chloride is recommended ag a protective alloy flux. Orig. 
‘art. has: 2 exerts and 1 table, 
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titanium by D. I. Layner, A. S. Bay, and M. I. Tsypin, (FMM, vyp. 2, 1963, t. 16), 

j; particularly the study of the microstructure of zirconium after it was exposed to air 
| and water vapor at 1000C for periods of 50 and 120 minutes respectively and to compare | 
‘| the latter with the microstructure of titanium subjected to the same experimental | 
i conditions (see reference above). The microstructure was studied by means of electron |— 
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presented. It was found that the oxide layer had an overall thickness of 130 ple i 
From the appearance of the electron microscope! pictures, it is concluded that the 

| Surface oxidation of zirconium is contrelled by oxygen atom migration and thus 
different from the surface oxidation of titanium where the dominating mechanism is the 
migration of titanium ions to the surface. Orig. art. has: 2 graphs. 
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